Tankyrase is a golgi-associated mitogen-activated protein kinase substrate that interacts with IRAP in GLUT4 vesicles.
The poly(ADP-ribose) polymerase tankyrase was originally described as a telomeric protein whose catalytic activity was proposed to regulate telomere function. Subsequent studies revealed that most tankyrase is actually extranuclear, but a discordant pattern of cytoplasmic targeting was reported. Here we used fractionation and immunofluorescence to show in 3T3-L1 fibroblasts that tankyrase is a peripheral membrane protein associated with the Golgi. We further colocalized tankyrase with GLUT4 storage vesicles in the juxtanuclear region of adipocytes. Consistent with this colocalization, we found that tankyrase binds specifically to a resident protein of GLUT4 vesicles, IRAP (insulin-responsive amino peptidase). The binding of tankyrase to IRAP involves the ankyrin repeats of tankyrase and a defined sequence ((96)RQSPDG(101)) in the IRAP cytosolic domain (IRAP(1-109)). Tankyrase is a novel signaling target of mitogen-activated protein kinase (MAPK); it is stoichiometrically phosphorylated upon insulin stimulation. Phosphorylation enhances the poly(ADP-ribose) polymerase activity of tankyrase but apparently does not mediate the acute effect of insulin on GLUT4 targeting. Taken together, tankyrase is a novel target of MAPK signaling in the Golgi, where it is tethered to GLUT4 vesicles by binding to IRAP. We speculate that tankyrase may be involved in the long term effect of the MAPK cascade on the metabolism of GLUT4 vesicles.